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The building envelope plays a critical role in determining levels of comfort {=)081a 1088
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buildings (new construction and retrofitted existing old building).

Diagram of experimental apparats and system

RESULTS AND ANALYSIS

J Results of emissivity measurement

This emissivity measurement is based on the standard ISO 18434-1:2008(E). The total radiation
received by the camera (Wy,;) is :\Wior = Wopj + Wit + Wi

If hypothesis that 7,1,= 1, ecum ain = 0, Trere = Topj» the emissivity of target surface can be
Wubj_wrefl

JAImS:

» Develop new solutions for non-intrusive evaluation of local thermal
performance of building walls.

» Investigation of sensors utilization for measuring temperatures and
neat flux density of wall, providing some guidelines for the choice of
sensors and measurements protocol.

» Applying inverse method to calculate thermal properties based on
thermal quadrupoles modelling of wall.

EXPERIMENTAL SETUP
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(1 Results of heat flux

The heat flux balance of wall surface is:
tot — G+ Qcov — B = Greﬂ;
Qtot =atG+ h(Tair _ Sur) —&-0: Tsur4
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The heat flux of convection, radiation and
transmittance for wall are computed out
based on heat flux balance.
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JdInverse method
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d Sensitivity analysis
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d Optimization results

Based on the sensitivity analysis, 6 thermal parameters were
optimizated by inverse method with the measured heat flux and
temperature of wall

hmortar PCrmortar hblcu:k PChiock }"Tnsulation pcplaster
(W/mK) (10°J/m3K) (W/mK) (10°J/m3K) (W/mK) (10°J/m>K)
Test 1 1.17 2.36 0.84 0.92 0.045 0.53
Test 2 1.70 2.27 0.86 1.002 0.051 0.64
Test 3 1.45 2.45 0.84 0.99 0.056 0.69
Test 4 1.47 2.64 0.80 0.99 0.046 0.69
Advant
vanmtas .45 243 083 0.98 0.050 0.64
e values
Reference 4 15 1.70  0.87 0.90 0.038 0.90
values

CONCLUSIONS

»Emissivity of wall is measured with an infrared camera through an
Improved reduced data process.

»Peltier sensors are applied and analyzed for the measurement of heat
flux in this test.

» Heat flux of radiation, convection and transmittance for wall is obtained
by heat flux balance equation.
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» The thermal properties of wall is characterized by an inverse method
based on the thermal quadrupoles modelling.
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